Insulin stimulation of (Na+,K+)-adenosine triphosphatase-dependent 86Rb+ uptake in rat adipocytes.
Insulin stimulated the uptake of 86Rb+ (a K+ analog) in rat adipocytes and increased the steady state concentration of intracellular potassium. Half-maximal stimulation occurred at an insulin concentration of 200 pM. Both basal- and insulin-stimulated 86Rb+ transport rates depended on the concentration of external K+, external Na+, and were 90% inhibited by 10(-3) M ouabain and 10(-3) M KCN, indicating that the hormone was activating the (Na+,K+)-ATPase. Insulin had no effect on the entry of 22Na+ or exit of 86Rb+. Kinetic analysis demonstrated that insulin acted by increasing the maximum velocity, Vmax, of 86Rb+ entry. Inhibition of the rate of Rb+ uptake by ouabain was best described by a biphasic inhibition curve. Scatchard analysis of ouabain binding to intact cells indicated binding sites with multiple affinities. Only the rubidium transport sites which exhibited a high affinity for ouabain were stimulated by insulin. Stimulation required insulin binding to an intact cell surface receptor, as it was reversible by trypsinization. We conclude that the uptake of 86Rb+ by the (Na+,K+)-ATPase is an insulin-sensitive membrane transport process in the fat cell.